












































One	of	 the	 fundamental	goals	of	 science	education	globally	has	been	 to	develop	citizens	who	are	scientifically	
literate	and	capable	of	making	 informed	decisions	on	Socio‐Scientific	 Issues	(SSI).	 	This	study	 investigated	the	
relationship	between	scientific	literacy	and	grade	eleven	science	learners’	attitudes	towards	SSIs,	with	a	specific	





















who	are	 scientifically	 literate	 and	can	 contribute	 in	making	 informed	personal,	 economic	 and	 social	decisions	
(Department	of	Basic	Education	[DBE],	2011;	European	Commission	(EC),	2007;	National	Research	Council	[NRC],	
2012).	Scientific	literacy	though	extensive	in	its	definitions,	is	defined	as	the	ability	of	a	person	to	engage	with	and	




scientific	 literacy	becomes	one	of	 the	key	 lenses	 through	which	people	 can	engage	with	 socio‐scientific	 issues	
(SSIs).	SSIs	are	societal	issues	and	concerns,	which	have	their	origins	in	science	(Tsai,	2017).	They	are	also	referred	
to	 as	 “controversial,	 socially	 relevant,	 real‐world	problems	 that	 are	 informed	by	 science	 and	often	 include	 an	
ethical	 component.”(Sadler,	 Barab,	 &	 Scott,	 2007,	 p.	 14).	 Some	 examples	 of	 SSIs	 directly	 related	 to	 the	









food	 source	 to	 accommodate	 the	 ever‐increasing	 global	 population,	 lower	 food	 prices,	 longer	 shelf	 life,	 and	
improved	taste	and	enhanced	nutritional	composition.	For	genetically	modified	microorganisms,	advancements	
in	vaccine	production,	medicine	and	agriculture	have	been	registered	as	some	of	the	benefits	of	GMOs	(Reibero,	



























































Genetic	 engineering:	 stem	 cell	 research,	 genetically	 modified	 organisms,	





Despite	 the	 transformations	 in	 the	 national	 science	 curriculum	 targeted	 at	 developing	 learners	 who	 could	
























Scientific	 literacy	 refers	 to	 a	 person’s	 ability	 to	 use	 their	 knowledge	 of	 scientific	 concepts	 and	 ideas	 to	make	
decisions	concerning	the	material,	environmental	and	technological	world	 in	which	they	 live	(Organisation	for	
Economic	and	Cultural	Development	[OECD],	2013).	These	decisions	should	usually	be	evidenced‐based	and	one	
should	 be	 able	 to	 communicate	 them. According	 to	Norris	 and	 Phillips	 (2003),	 someone	who	 is	 scientifically	







Revised	 National	 Curriculum	 Statements	 (RNCS)	 for	 Natural	 sciences	 (grades	 1‐9),	 it	 was	 envisaged	 that	 the	
purpose	 of	 the	 subject	was	mainly	 to	 promote	 scientific	 literacy	 (DoE,	 2002).	 This	 implies	 that,	 the	 ability	 of	
learners	 to	 construct	 and	 apply	 scientific	 knowledge	 and	 understanding;	 to	 appreciate	 the	 relationships	 and	
responsibilities	between	science,	society	and	the	environment	are	some	of	the	most	desired	outcomes	for	science	
learning	(Hodson,	2008;	Senler,	2015;	Tsai,	2017).	The	CAPS	curriculum	mentions	 the	Genetic	modification	of	




















learning	of	 science.	Within	 the	parameters	of	 school	 science,	 scientific	 literacy	opens	 the	minds	of	 learners	 in	
understanding	the	nature	of	science	and	scientific	processes	(Bellová,	Melicherčíková,	&	Tomčík,	2018).		With	this	
Knowledge	about	 science,	 it	becomes	easier	 for	 learners	 to	develop	 into	 citizens	who	ask	scientific	questions,	
investigate	the	natural	world	and	make	judgements	on	social	issues	rooted	in	science	(NGSS,	2013;	OECD,	2013).	



















































by	 some	 researchers	 indicated	 that	 attitude	 may	 not	 change	 over	 time	 and	 has	 a	 strong	 relationship	 to	 the	
behaviour	of	a	person.	 It	can	also	be	 imparted	to	 learners	 through	teaching	but	can	be	altered	by	other	social	
factors	 (Chin,	Yang	&	Tuan,	2016;	Tsai,	 2017).	 	 In	 the	 science	 classroom	 for	 example,	 attitude	usually	plays	 a	
fundamental	role	in	that,	sciences	present	deep	and	complex	concepts	that	are	intertwined	with	the	society	and	to	
a	 larger	extent	 influence	the	way	we	 live	(Akıllı,	2008;	Turanlı,	et	al.,	2008).	 It	 is	 therefore,	very	necessary	for	
learners	to	develop	a	positive	attitude	towards	science	in	general	and	socio‐scientific	issues	in	particular.	There	
are	 three	 components	 of	 attitude	 namely:	 (1)	 “the	 cognitive	 component	 	 which	 	 refers	 	 to	 	 the	 	 beliefs	 	 and		
knowledge		of		the		objects,		(2)		the		affective	component		which		includes		feelings		about		the		use		of		the		object		











do	not	 teach	how	science	 is	 linked	to	 those	 issues	 that	are	relevant	 to	students’	 life,	environment,	and	role	as	
citizens	(Chin	et	al,	2016).	This	results	to	the	induction	of	many	learners	into	society	who	are	unable	to	participate	








The	 research	 followed	 a	 quantitative	 research	 methodology,	 which	 was	 best	 suited	 for	 a	 correlation	 study.	
Quantitative	 research	 is	 a	 systematic	 inquiry	 process	 that	 deals	 with	 observation	 of	 phenomena	 using	





study,	 to	 gather	 data	 at	 a	 set	 time	 with	 the	 purpose	 of	 describing,	 identifying	 and	 comparing	 the	 attitudes,	
behaviours	and	characteristics	of	a	population	(Cresswell,	2007;	Cohen,	Manion	&	Morrison,	2007).Cross‐sectional	
surveys	more	so	are	administered	to	one	or	more	“samples	one	time	only”	(Fraenkel	&	Wallen,	2009,	p.	343).	Data	
was	 collected	 using	 an	 adapted	 questionnaire	 from	 an	 Arab	 study	 by	 Bakr	&	 Ayinde,	 (2014)	which	 included	
fourteen	items.	The	questionnaires	were	administered	to	the	leaners	form	the	two	Johannesburg	township	high	













questions	were	 included	 at	 the	 end	 of	 the	 questionnaire	 items	 for	 elaboration	 purposes,	 since	 they	were	 not	



















































	 Frequency	 Percent	(%)	 Valid	Percent	 Cumulative	Percent	
Gender	 Male	 46	 44.2	 44.2	 44.2	
Female	 58	 55.8	 55.8	 100.0	
Total	 104	 100.0	 100.0	 	
	
How	old	are	you?	
	 Age	Group	(years) Frequency	 Percent	(%)	 Valid	Percent	(%) Cumulative	Percent	(%)
	 16	 15	 14.4	 14.4	 14.4	
17	 56	 53.8	 53.8	 68.3	
18	 29	 27.9	 27.9	 96.2	
19	 4	 3.8	 3.8	 100.0	



































Table	 4	 below	 shows	 a	 summary	 of	 the	 descriptive	 statistics	 for	 the	 study,	 which	 described	 the	 levels	 of	



































































































What	 is	 your	 opinion	 on	


















Do	 you	 believe	 human	





























































































As	 seen	 on	 the	 above	 table,	 question	 1,	 2	 and	 3	 examined	 whether	 learners	 have	 heard	 of	 GMOs,	 had	
understandings	about	them	and	the	processes	involved	in	gene	modification.	The	responses	given	revealed	that,	












concepts	 that	were	 taught	 as	 they	 studied	 food	 engineering,	 but	more	 emphatic	was	 the	 idea	 that,	 the	 social	






Table	 5	 below	 shows	 spearman’s	 correlation	 between	 the	 knowledge	 factors	 about	 GMOs	 and	 the	 learners’	
attitudes	towards	the	use	of	GMOs.	The	data	was	transformed	within	SPSS	and	all	the	items	that	were	related	to	





hypothesis	 (H0),	which	stated	 that;	 there	 is	no	 relationship	between	 the	knowledge	about	GMOs	and	attitudes	




























Table	 6	 below	 displays	 the	 findings	 from	 independent	 sample	 t‐test	 that	 were	 conducted	 to	 establish	 the	
differences	in	the	attitudes	towards	the	use	of	GMOs	for	different	groups.	We	compared	the	males,	the	females,	
and	the	two	different	schools	(A	and	B).	




Groups	 N	 Mean	 Std.	
Deviation	
Std.	Error	Mean	 t	 p	
Males	 46	 3.35	 1.303	 .192	 ‐2.289	 p>	.05=	.743	
Females	 58	 3.98	 1.481	 .194	
School	A	 52	 4.58	 .977	 .136	 7.840	 P	<	.001	













Hess,	 Lagerkvist,	 Redekop,	 &	 Pakseresht,	 (2016),	 which	 reveal	 that	 learners	 as	 well	 as	 consumers	 have	 un‐
grounded	 pre‐conceptions	 about	 the	 use	 of	 GMOs.	 It	 is	 also	 clear	 from	 these	 findings	 that,	 pre‐conceptions	
formulated	 in	 the	minds	of	 learners	 are	mostly	based	on	hearsay	 and	popular	belief	 rather	 than	 the	 levels	 of	






Contrary	 to	 these	 findings	 some	 studies	 like,	 Meerah,	 Harail	 &	 Halim,	 (2012)	 which	 investigated	 form	 four	
Malasian	students	of	the	same	age	group,	on	the	understandings	of	biotechnology	revealed	that,	learners	to	had	
comprehensive	 understandings	 of	 biotechnology	 processes	 and	 hence	 showed	 positive	 attitudes	 “towards	








In	 this	 South	African	 study,	 learners	 showed	 little	 or	no	understanding	of	GMOs	 and	 the	processes	 that	were	







broader	 implications	 for	 society,	with	argumentation	and	 social	 debates	as	proposed	by	Tsai	 (2017).	We	also	
advocate	that	the	concepts	related	to	the	use	of	GMOs	should	be	contextualised	taught	in	more	authentic	spaces,	
such	as	factories	and	laboratories,	so	as	to	enhance	conceptual	understandings	for	learners.		In	addition,	schools	








For	 research,	we	 recommend	a	 larger	 scale	 study	on	 the	 relationship	between	scientific	 literacy	and	 learners’	
attitudes	 towards	 GMOs,	 within	 the	 South	 African	 context,	 as	 it	 is	 characterised	 by	 a	 diversity	 of	 differently	
resourced	school	types	and	other	socio‐economic	factors.	
Conclusions	




consumption	 of	 foods,	 medicines	 and	 microbes	 that	 have	 been	 genetically	 modified.	 Whatever	 the	 social	
controversies	that	may	emerge	with	these	new	technologies,	it	is	important	for	science	learners	who	constitute	
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